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Foreword

This booklet is a revised edition of the NIOSH document Histoplasmosis: Protecting Workers at Risk, which
was originally published in September 1997. The updated information in this booklet will help readers under-
stand what histoplasmosis is and recognize activities that may expose workers to the disease-causing fungus
Histoplasma capsulatum. The booklet also informs readers about methods they can use to protect themselves
and others from exposure.

Outbreaks of histoplasmosis have shared similar circumstances: People who did not know the health risks of
breathing in the spores of H. capsulatum became ill and sometimes caused others nearby to become ill when
they disturbed contaminated soil or accumulations of bird or bat manure. Because they were unaware of the
hazard, they did not take protective measures that could have prevented illness.

This booklet will help prevent such exposures by serving as a guide for safety and health professionals,
environmental consultants, supervisors, and others responsible for the safety and health of those working near
material contaminated with H. capsulatum. Activities that pose a health risk to workers at these sites include
disturbance of soil at an active or inactive bird roost or poultry house, excavation in regions where this
fungus is endemic, and removal of bat or bird manure from buildings.

Local, State, and national public health professionals may also find this booklet useful for understanding the
health risks of exposure to H. capsulatum so that they can provide guidance about work practices and
personal protective equipment. The appendix consists of a fact sheet about histoplasmosis printed in English
and Spanish. This fact sheet is intended to help educate workers and the general public about this disease. We
urge employers, health agencies, unions, and cooperatives to distribute the fact sheet to all potentially

exposed workers.
C, / ;&«/wg —

John Howard, M.D.
irector, National Institute for
Occupational Safety and Health

Centers for Disease Control and Prevention
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Histoplasmosis
Protecting Workers at Risk

Histoplasmosis is an infectious disease caused by
inhaling the spores of a fungus called Histoplasma
capsulatum. Histoplasmosis is not contagious; it
cannot be transmitted from an infected person or
animal to someone else.()

H. capsulatum is a dimorphic fungus, which means
it has two forms.®3 It is a mold (mycelial phase) in
soil at ambient temperatures, and after being
inhaled by humans or animals, it produces a yeast
phase when spores undergo genetic, biochemical,
and physical alterations.® Spores of H. capsulatum
are oval and have two sizes. Macroconidia (large
spores) have diameters ranging from 8 to 15
micrometers (um), and microconidia (small spores)
range from 2 to 5 pm in diameter.”® Yeast cells of
H. capsulatum have oval to round shapes and diam-
eters ranging from 1 to 5 pm.G->

Histoplasmosis primarily affects a person’s lungs,
and its symptoms vary greatly. The vast majority of
infected people are asymptomatic (have no apparent
ill effects), or they experience symptoms so mild
they do not seek medical attention and may not even
realize that their illness was histoplasmosis.© If
symptoms do occur, they will usually start within 3
to 17 days after exposure, with an average of
10 days.() Histoplasmosis can appear as a mild,
flu-like respiratory illness and has a combination of
symptoms, including malaise (a general ill feeling),
fever, chest pain, dry or nonproductive cough,
headache, loss of appetite, shortness of breath, joint
and muscle pains, chills, and hoarseness.(1:3:6-8)

A chest X-ray of a person with acute pulmonary
histoplamosis will commonly show a patchy pneu-
monitis, which eventually calcifies.®

Several years ago, pulmonary calcifications were
thought to be associated with healed tuberculosis,
when a person had actually had histoplasmosis
instead. During the same period, individuals with
histoplasmosis were admitted mistakenly to tuber-
culosis sanatoriums.® Unfortunately, some histo-
plasmosis patients acquired tuberculosis while
residing in open wards with tuberculosis patients.®

Chronic lung disease due to histoplasmosis resem-
bles tuberculosis and can worsen over months or
years. Special antifungal medications are needed to
arrest the disease.(17010-12) The most severe and
rarest form of this disease is disseminated histo-
plasmosis, which involves spreading of the fungus
to other organs outside the lungs. Disseminated
histoplasmosis is fatal if untreated,13 but death
can also occur in some patients even when medical
treatment is received.!? People with weakened
immune systems are at the greatest risk for devel-
oping severe and disseminated histoplasmosis.
Included in this high-risk group are persons with
acquired immunodeficiency syndrome (AIDS) or
cancer and persons receiving cancer chemotherapy;
high-dose, long-term steroid therapy; or other
immuno-suppressive drugs,©12.14-18)

A person who has had histoplasmosis can experi-
ence reinfection after reexposure to H. capsulatum.
Persons with immunity to H. capsulatum who
become reinfected will usually experience a
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heightened inflammatory response, but they will
have a less severe illness of shorter duration than
what resulted from the primary infection,>)

Not to be confused with reinfection, reactivation of
latent (inactive) histoplasmosis can occur in elderly
and immunocompromised individuals years after
infection by H. capsulatum.®> The metabolic
activity of dormant yeasts and the methods that
enable a microorganism to escape elimination by a
host’s immune system are unknown. 19

Impaired vision can develop in some people
because of a rare condition called “presumed ocular
histoplasmosis syndrome.”(33:20-22) The factors
causing this condition are poorly understood, and
there is no scientific basis establishing H. capsula-
tum as its cause.®® Results of laboratory tests sug-
gest that presumed ocular histoplasmosis is associ-
ated with hypersensitivity to H. capsulatum and not
from direct exposure of the eyes to the microorgan-
ism. What delayed events convert the condition
from asymptomatic to symptomatic are also
unknown.?® This syndrome should not be con-
fused with the involvement of the eye associated on
rare occasions with disseminated histoplasmo-
sis.3) Because the lesions of presumed ocular
histoplasmosis syndrome do not progress, treatment
is not necessary; however, treatment is essential
with active cases of histoplasmosis of the eye.®*

Histoplasmosis can be diagnosed by identifying
H. capsulatum in clinical samples of a symptomatic
person’s tissues or secretions, testing the patient’s
blood serum for antibodies to the microorganism,
and testing urine, serum, or other body fluids for
H. capsulatum antigen.® On occasion, diagnosis
may require a transbronchial biopsy.(!¥

Culturing of H. capsulatum

Culturing clinical specimens is a standard method
of microbial identification, but the culturing

process for isolating H. capsulatum is costly and
time-consuming.®> To complicate matters, positive
results are seldom obtained during the acute stage
of the illness, except from clinical specimens from
patients with disseminated histoplasmosis.(©1214:25-27)
However, research advances in polymerase chain reac-
tion technology have resulted in methods that provide
rapid, first-line detection and prospective identification
of H capsulatum in clinical samples. 2430

Serologic tests

Serologic evidence is often the prime factor in the
diagnosis of histoplasmosis.®!) Rapid and accurate
determination of serologic test results depends on
the proper collection, storage, and shipment of
serum specimens. Thus, following guidelines estab-
lished for these activities is essential (3133

Because of their convenience, availability, and util-
ity, the most widely accepted serologic tests are the
immunodiffusion test and the complement-fixation
test.3:25-27) Serologic test results are useful when
positive. However, sometimes test results are nega-
tive even when a person is sick with histoplasmosis,
a situation that arises especially in patients with
weakened immune systems. ¢-14.20)

The immunodiffusion test qualitatively measures
precipitating antibodies (H and M precipitin lines or
bands) to concentrated histoplasmin.®143%) While
this test is more specific for histoplasmosis (i.e., a
person who is not infected with H. capsulatum is
unlikely to have a positive test result) than the com-
plement-fixation test, it is less sensitive (i.e., some-
one who is acutely infected can have a negative test
result).®14.25) Because the H band of the immuno-
diffusion test is usually present for only 4 to 6 weeks
after exposure, it indicates active infection.(¢:8:25)
The M band is observed more frequently, appears
soon after infection, and may persist up to 3 years
after a patient recovers,®14)

The complement-fixation test, which measures anti-
bodies to the intact yeast form and mycelial (histo-
plasmin) antigen, is more sensitive but less specific
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than the immunodiffusion test.!*) Complement-fix-
ing antibodies may appear in 3 to 6 weeks (some-
times as early as 2 weeks®¥) following infection by
H. capsulatum, and repeated tests will give positive
results for months.©3% The results of complement-
fixation tests are of greatest diagnostic usefulness
when both acute and convalescent serum specimens
can be obtained. A high titer (1:32 or higher) or a
fourfold increase is indicative of active histoplasmo-
sis.(8:26.27.34) _ower titers (1:8 or 1:16), although less
specific, may also provide presumptive evidence of
infection,”-2% but they can also be measured in the
serum of healthy persons from regions where histo-
plasmosis is endemic.?” Antibody titers will gradu-
ally decline and eventually disappear months to
years after a patient recovers,(©:3:2539

Detection of H. capsulatum antigen

A radioimmunoassay method can be used to mea-
sure H. capsulatum polysaccharide antigen (HPA)
levels in samples of a patient’s urine, serum, and
other body fluids.(1225353%) The test appears to
meet the important need for a rapid and accurate
method for early diagnosis of disseminated histo-
plasmosis, especially in patients with AIDS.(12:25.36)
HPA is detected in body fluid samples of most
patients with disseminated infection and in the
urine and serum of 25% to 50% of those with less
severe infections.(®>)

Histoplasmin skin test

The manufacturing of diluted histoplasmin for skin
testing was stopped in January, 2000. The skin test-
ing reagents were still unavailable when these
guidelines were updated in 2004. A person could
learn from a histoplasmin skin test whether he or
she had been previously infected by H. capsulatum.
This test, similar to a tuberculin skin test, had been
available at many physicians’ offices and medical
clinics. A histoplasmin skin test became positive 2
to 4 weeks after a person was infected by H. capsu-
latum, and repeated tests usually gave positive
results for the rest of the person’s life.?®) While
histoplasmin skin test information was useful to
epidemiologists, a positive skin test did not help

diagnose acute histoplasmosis, unless a previous
skin test was known to have been negative.©314 A
previous infection by H. capsulatum can provide
partial protection against ill effects if a person is
reinfected.®® Since a positive skin test does not
mean that a person is completely protected against
ill effects,®¥ appropriate exposure precautions
should be taken regardless of a worker’s skin-test
status in the past.

H. capsulatum grows in soils throughout the
world.?14 In the United States, the fungus is
endemic and the proportion of people infected by
H. capsulatum is higher in central and eastern
states, especially along the Ohio and Mississippi
River valleys.#37 The fungus seems to grow best
in soils having a high nitrogen content, especially
those enriched with bird manure or bat droppings.
The organism can be carried on the wings, feet, and
beaks of birds and infect soil under roosting sites or
manure accumulations inside or outside buildings.
Active and inactive roosts of blackbirds (e.g., star-
lings, grackles, red-winged blackbirds, and cow-
birds) have been found heavily contaminated by
H. capsulatum.3*38:30) Therefore, the soil in a stand
of trees where blackbirds have roosted
for 3 or more years should be suspected of being
contaminated by the fungus.Z31) Habitats of
pigeons38-4052-54) and bats, (333572 and poultry
houses with dirt floors®®73-78) have also been
found contaminated by H. capsulatum.

On the other hand, fresh bird droppings
on surfaces such as sidewalks and windowsills have
not been shown to present a health risk for
histoplasmosis because birds themselves do not
appear to be infected by H. capsulatum.3+7)
Rather, bird manure is primarily a nutrient
source for the growth of H. capsulatum already
present in s0il.?”) Unlike birds, bats can become
infected with H. capsulatum and consequently

can excrete the organism in their drop-
pings. (27:62.65.80)
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Increasing numbers of resident Canada geese in
urban and suburban areas have caused concern
about whether droppings and water contaminated
by their droppings are possible sources of disease
transmission to humans. As with exposures to the
fresh droppings of other birds, exposures to goose
droppings have not been shown to be a health risk
for histoplasmosis. However, the human pathogens
Cryptosporidium, Giardia, and Campylobacter
have been found in Canada goose droppings.(31-8%)
The fecal-oral route is the primary route of ingest-
ing pathogens that could cause infection and dis-
ease, notably diarrhea and gastroenteritis.®? Thus,
people working in areas frequented by Canada
geese, such as ground maintenance workers at golf
courses and parks, should take precautions to pre-
vent hand-to-mouth contact with droppings.®!)

To learn whether soil or droppings are contaminated
with H. capsulatum spores, samples must be collected
and cultured. The culturing process involves inoculat-
ing mice with small portions of a sample, sacrific-
ing the mice after 4 weeks, and streaking agar plates
with portions of each mouse’s liver and spleen,®)
Then for four more weeks, the plates are watched
for the growth of H. capsulatum. Enough samples
must be collected so that small but highly contami-
nated areas are not overlooked. On several occa-
sions, H. capsulatum has not been recovered from
any of the samples collected from material believed
responsible for causing illness in people diagnosed
from the results of clinical tests as having histoplas-
mosis, (39:40:61.74.84-86) Molecular techniques, such
as polymerase chain reaction methods that produce
results in days instead of weeks, may provide less
costly and quicker methods of analyzing soil sam-
ples for H. capsulatum.®?

Until a less expensive and more rapid method is
available, testing field samples for H. capsulatum
will be impractical in most situations. Consequently,
when thorough testing is not done, the safest
approach is to assume that the soil in regions where
H. capsulatum is endemic and any accumulations of
bat droppings or bird manure are contaminated with

H. capsulatum and to take appropriate exposure
precautions.

Anyone working at a job or present near activities
where material contaminated with H. capsulatum
becomes airborne can develop histoplasmosis if
enough spores are inhaled. After an exposure, how
ill a person becomes varies greatly and most likely
depends on the number of spores inhaled and a per-
son’s age and susceptibility to the disease. The
number of inhaled spores needed to cause disease is
unknown. Generally, very few people will develop
symptomatic disease after a low-level exposure to
material contaminated with H. capsulatum spores.
However, longer durations of exposure and expo-
sure to higher concentrations of airborne contami-
nated material increase a person’s risk of develop-
ing histoplasmosis.®) Children younger than 2
years of age, persons with compromised immune
systems, and older persons, in particular those with
underlying illnesses such as diabetes and chronic
lung disease, are at increased risk for developing
symptomatic histoplasmosis. 3-+14.88)

The U.S. Public Health Service (USPHS) and the
Infectious Diseases Society of America (IDSA)
have jointly published guidelines for the prevention
of opportunistic infections in persons infected with
the human immunodeficiency virus (HIV).®9 The
USPHS/IDSA  Prevention of Opportunistic
Infections Working Group recommended that HI'V-
infected persons “should avoid activities known to
be associated with increased risk (e.g., creating dust
when working with surface soil; cleaning chicken
coops that are heavily contaminated with drop-
pings; disturbing soil beneath bird-roosting sites;
cleaning, remodeling, or demolishing old buildings;
and exploring caves).”®) HIV-infected persons
should consult their health care provider about
appropriate exposure precautions that should be
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taken for any activity with a risk of exposure to
H. capsulatum.

Below is a partial list of occupations and hobbies
with risks for exposure to H. capsulatum spores.
Appropriate exposure precautions should be taken
by these people and others whenever contaminated
soil, bat droppings, or bird manure is disturbed.

) Bridge inspector or painter(33:63.72.86)
) Chimney cleaner(®®)
) Construction worker(1237,58,67.85,90)

» Demolition worker(73773)

» Farmer(7-12.74-77.86)

» Gardener(’-78:9D

» Heating and air-conditioning system installer or
service person(®-61)

) Microbiology laboratory worker(23-33.64.86)

» Pest control worker

» Restorer of historic or abandoned buildings(®1-64
» Roofer®?

) Spelunker (cave explorer)(56.59:60.68-71)

If someone who engages in these activities develops
flu-like symptoms days or even weeks after disturb-
ing material that might be contaminated with
H. capsulatum, and the illness worsens rather than
subsides after a few days, medical care should be
sought and the health care provider informed about
the exposure.

Outbreaks of histoplasmosis have occurred
among people who were infected by H. capsula-
tum even though they had no part in the activities
that caused contaminated material to become
aerosolized.(39:52:92.93)

After a small group of students raked and swept a
20-year accumulation of dirt, leaves, and debris in a
middle school’s courtyard on Earth Day-1970,

nearly 400 people (mostly students) developed
histoplasmosis.“? The school’s forced-air ventila-
tion system, which had fresh air intakes in the
courtyard, was implicated as being primarily
responsible for spreading contaminated air through-
out the school. Results of the outbreak investigation
showed that a few students developed histoplasmo-
sis despite being absent from school on the day
when the courtyard was cleaned. This finding sug-
gests that exposures to spore-contaminated dust
continued for a day or more after cleaning of the
courtyard was stopped.

During a histoplasmosis outbreak in 2001, 523 peo-
ple (439 of them were students) met a laboratory-
confirmed case definition of histoplasmosis follow-
ing the rototilling of a 10-foot by 45-foot area of soil
within a high school’s courtyard.® Spore-contami-
nated air entered a wing of the school most likely
through open windows that faced the courtyard and
heating, ventilating, and air-conditioning systems
that had fresh air intakes in the courtyard. As with
the 1970 Earth Day outbreak, this study’s findings
also showed that a few persons were infected despite
being absent from school on the day of the rototill-
ing activity and the following day.

If a histoplasmin test was available again, workers
at risk of exposure to H. capsulatum might learn
useful information from skin testing. The results of
skin testing would inform each worker of his or her
status regarding either susceptibility to infection by
H. capsulatum (a negative skin test) or partial pro-
tection against ill effects if reinfected (a positive
skin test). However, a false-negative skin test result
can be reported early in an infection or with persons
with weakened immune systems,(©8.14.26.34) A
false-positive skin test can result from cross-reac-
tions with antigens of certain other pathogenic
fungi.®37) One drawback to routine pre-exposure
skin testing is that a person with a positive skin test
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might incorrectly assume a false sense of security
that he or she is completely protected against ill
effects if reinfected. The work practices and per-
sonal protective equipment described in this book-
let are expected to protect both skin-test positive
and skin-test negative persons from excessive
inhalation exposures to materials that might be con-
taminated with H. capsulatum.

Although a pre-exposure serum sample could be
useful in determining whether a worker’s
post-exposure illness is histoplasmosis, routine col-
lection and storage of serum specimens from
workers is unnecessary and impractical in most
work settings. Some employers, such as public
health agencies and microbiology laboratories, have
facilities for long-term storage of serum and do col-
lect pre-exposure serum specimens from those
employees who might be exposed to high-risk
infectious agents. If a worker is to have blood
drawn for this purpose and is to receive a histoplas-
min skin test, the blood sample should be drawn
first because the skin test may cause a positive
complement-fixation test for up to 3 months and the
appearance of the M band on an immunodiffusion
test for H. capsulatum.:7:8:20)

Excluding a colony of bats or
a flock of birds from a building

Although a primary focus of this booklet is how
to protect the health of workers cleaning up accuimu-
lated bat or bird manure, the best work practice is to
prevent the accumulation of manure in the first place.
Therefore, when a colony of bats or a flock of birds is
discovered roosting in a building, immediate action
should be taken to exclude the intruders by sealing all
entry points. Any measure that might unnecessarily
harm or kill a bat or bird should be avoided.

Before excluding a colony of bats or a flock of birds
from a building, attention should be given to the
possibility that flightless young may be present. In

the United States, this is an especially important
consideration for bats from May through August.©¥

Ultrasonic devices and chemical repellents are inef-
fective for eliminating bats from a roosting area.©
The most effective way of excluding bats from an
occupied roost involves following five basic steps to
identify and seal entry and exit points.©*) Because
some bat species are so small that they can squeeze
through an opening as small as the diameter of a
dime,®® even the smallest hole should be sealed.
When openings are inaccessible, installing and
maintaining lights in a roosting area will force bats
to seek another daytime roosting site. Because of
concerns for the welfare of evicted bats, construct-
ing bat houses near former roosts has become a
common practice. %)

In some buildings, extensive bat exclusion mea-
sures may be more successful in the late fall or
winter months after a colony has migrated to a
warmer habitat or to another location for hiberna-
tion. In some regions of the United States, bats may
not migrate, but rather will hibernate in the same
building. Consequently, any work on a building that
might disturb such a colony should be delayed until
spring. Disturbing bats during hibernation is likely
to result in their death.

Excluding birds from a building also involves
blocking access to indoor roosts and nesting
areas.®? Because their food source is usually
nearby, birds prevented from reentering a building
will often complicate an exclusion by beginning to
roost on window sills and ledges of the building or
others nearby. Visual deterrents (e.g., balloons,
flags, lights, and replicas of hawks and owls) and
noises (e.g., gun shots, alarms, gas cannons, and
fireworks) may scare birds away, but generally only
temporarily,©”

Nontoxic, chemical bird repellents are available as
liquids, aerosols, and nondrying films and pastes.
Disadvantages of these antiroosting materials are
that some are messy and none are permanent. Even

















































































